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Fluid-tight pipe coupling - has soft outer connecling sleeve fitting
over pipe and reduced thickness region allowing inward
deformation to grip pipe

CURRANTE 29.04.75-GB-017678

28.03.79) E161-13./14
The péi"b.e_c'o'ﬁ'éﬁng has two tubular elements in the form of

a tubular coupling sleeve (10) and a Pipe (11), The Blecye
7‘0 13 /75 1s of a sujt-

able size to
fit over the
pipe. The
wall of the :
outer of the !
two tubular
elements
(10) has a Peripheral annular region (13) of reduced thick-
ness and the element ig made of a softer material than the
inner (11),

A positive grip to lock the coupling together js achieved
by inwardly deforming (15) the region of the outer element,
26.4.76 (6p91396)
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(54) IMPROVEMENTS IN OR RELATING TO PIPE COUPLINGS

an I, TuoMas EUGENE CURRAN of
9, Tyrwhitt Cresceat, Roath Park, Cardiff,
Glamorgan, a British subject, do hereby
declare the invention, for which I pray that

5 a patent may be granted to me, and the
method by which it is to be performed to be
particularly described in and by the follow-
ing statement:—

This invention relates to pipe couplings

10 for use in connecting fluid transmitting pipes

. such as fuel lines, or lines conveying steam,
compressed air, gases etc. In such couplings
it Is impourtant that the joints between the
pipes should be fluid or gas-tight at

15 appreciable pressures and since the fuel or
other fluid may be inflammable, the
coupling should avoid the need for welding
operations or the like and must preferably
climinate organic packing materials which

20 might be aflected by the fuel; it is also de-
sirable that the coupling should be economi-
cal to manufacture and assemble.

Broadly stated in one aspect the inven-
tion consists in a pipe coupling combina-

25 tion comprising two tubular clements in the
form of a tubular coupling sleeve and a
pipe. the skeeve being dimensioned to be
placed in or over the ead of the pipe, the
wall of the outer of the two tubular elements

30 in the coupled assembly being of reducad
thickness in an annular region around its
periphery, and constructed of a material
softer than that of the inner tubular element,
such that the wall in the annular region can

35 be deformed inwardly to provide a positive
grip between the elements.

Preferably the inward deformation of the
annular reeion also provides a seal betwzen
the ¢lements.

40 The invention also consists in a method
of assembling a pipe coupling joint in which
onc of the tubular clements of the pipe
coupling combination, is placed in or over
the end of the other tubular clement and the

45 wall of the outer tubular clement is de-

formed inwardly to provide a positive grip
between the tubular clements. Preferably
the outer tubular clement is deformed by
means of a rotary tool provided with a
number of spaced rollers, means for pressing 50
the rollers inwardly against the tubular
element and means for rotating the rollers
bodily around the axis of the tubular
element. -

The invention may be gperformed in 55
various ways and one specific cmbodiment,
with some possible modifications. will now
be described by way of exampie with refer-
ence to the accompanying drawings, . in
which: - 60

Figure | is a sectional side elevatio
through a coupling according to the inven.
tion, with two pipe ends located in the
coupling, before the final coniracting opera-
tion, : )

Figure 2 is a partial scctional elevation
on an cnlarged scale illustrating the final
contraction of the skeeve wall at one eond,

Figurz 3 is a perspective view of a modi-
fied pipe cutter as used for this. con- 70
traction process,

Figure 4 is a perspective view of one of
the rollers which are substitutzd for the con-
ventional cutter wheels,

Figure 5 is a sectional clavation on an 75
enlarged scale illustrating an  alternative.
form of coupling sleeve according to the
mvention,

Figures 6 and 7 arc further sectional side
clevations illustrating further aiternatives, 80
Figure 8 is a scctional side clevation

through another form of pipe coupling
acenarding to the invention with two pipe
ends, before the final contracting operation,
and 85

Figure 9 is a sicde clevation iilustrating the
final form of the joint provided by the
coupling of Figure §.

Referring first to Figures | and 2, the

coupling comprises a cylindrical slecve 10 90

65
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of steel or malleable iron or other malleable  periphzral greove 23 alignad with an annuiur
material formed  with an  internal screw eroove 24 formad near the end of the pips
thread to receive the screw-threaded ends 25, A line 26 may bo marked on the pip:
of two pipe s:ctions 1112 The ends of to assist in alizninge these grooves 23, 24

5 these two pipes are preferably slightly  before the muoditied pipe cutter is applied 70

tapcred at thz screw-thread portion to assist
in forming a tight seal at the joint. Such
couplings are well known, but in practice
it is found that cven whan using packing
10 materials leaks cccur, particularly at high
pressircs, and when the fluid line carrics
penetrating liquids such as petroleum fuel.
Maorcover, any attempt to tighten one pipe
end in a coupling tends to loosen  the
15 couplinz at the opposite end of the pipe sec-
tion. or other couplings along the same line.
The counling skeve 10 is formed with two
shallow exteenal peripheral grooves 13, one
adjacent cach end of the sleeve and extend-
20 ing around the whole periphery. The radial
depth of cach groove may bz approximately
half the wall thickness and the width may
be approximately twice the depth. After
the pipe cnds have bezsn screwed into the
25 slzeve a modified hand pipe cutter of the
tvpe illustrated in Figurz 3 Qs tightenad
around the coupling sleeve and forcibly
turned to cause the rollers 14 to run around
the groove 13 thus deforming the sle2ve
30 wall as indicated at IS in Figure 2 and
contracting it inwardly to form a rigid joint
and fluid-tight seal with the screw threaded
end of cach pipe. The grooves 13 provide a
location for the rollers 1+ and wllow the
35 walls of the sleeve in this area to be readily
compressible.  The aperation is repeated at
the ather end of the coupling sleeve and this
forms an cxcellent mechanical and fivid-
tight joint which may be capable of resisting
40 internal pressures of up to 00 psi., or
greater, ie.. hizher than those obtrinable
using the normal methods of makiag such
couplings.
The parts of the hand tool are identical
45 with a conventional pipe cutter tool ¢xcept
that the normal cutter wheels are replaced
by the rollers 14, as illustrated in Figurs 4,
with rounded peripheries resembling @ carc
tyre instead of the normal sharp edged
50 cutter wheels. The rollers are mounted on
the pivot joint heiween a series of imks 18,
attached to a hand Jever 17, and provided
with a tighiening clamp 13,
In the moditied coupling illustrzted in
55 Fioure 5. a shoulder 20 s formed at the
end of the sfeeve 10) instzad of the groove
13 as illustrated in Fizure 1. The annular
projection portion 21 of reduced thickness
is deformed inwardly by a maditizd pips
60 cutter in the simg Mannetr as describad pre-
viously, so as to grip the screw-threaded
end of the nipe 11
In e feriher modification illustrated in
Figure 6 the coupling sleeve 10 has no in-
65 ternal screw thread bur is formed with a

in the same way as deseribed previousiy tw
deform the slecve wall in the region of the
groove 23 inwardly into tight scaling engage-
meat with the groove 24.

In the further modification illustrated in 75
Figure 7. the coupling skeeve 10 again fies
an internal screw thread 31 to fit the ex-
ternal screw thiead on the end of the pipe
32, The coupling sleeve also has an
annular external groev: 33 which s pre- 80
vided with 2 bevelled faak sorface 32 on
the side adjacent to the cn:d of the coupling.
The final d=formation is produced by use of
a tool as illustrated previously in Figure 3
but using rollers 35 with bevelled rims 38
instead  of the svmmeetrical  tyre-shared
rollers 14 of Figure 4. These

)
w

Levelied
rollers 35 exert a Jateral wadging pressure
on the Nanks of the groove 33 which in some
jnstances facititaies the creration and. pro- 90
duces a fluid-tvpe joint with little mechani-

cal cffort.

In the further modification illustrated in
Figures § and 9 the couniing sleeve 49 has
an external bhand 41 midway along ils 93
length, of the same cxternal diameter as the
two pipe ends 42 with which the coupling
is to be used. Fach of these pipe cads has
an juternal annular ocket 43 into which
the respective end portion A4 of the coup- 100
ling skeve is designed (o fit.  Each of the
end portions 34 of the coupling sleeve s
of smaller exiemal diameter than the socket
43 and has an exterral annulac rib or ridge
43 which mav have a charp knife edge or 105
may be rounded.  faocoembling the joint
two pipe ends 42 are fted over the ends
of the coupling as ilusirazed in Figure 9
and a tool of the tvpe illustrated in Figure 3
is then applied at the »onss 46 to force the 110
thin walled pornens 27 @b the two pipe
ends inwardly against the annular ridges 45
on ther couplinz, T aain provides a rizid
fluid-tvpe seal withowt thz need for any
orzanic or other szaling or gasket material 113
and without tite need Do spphing heatl us
in a welding process,

WHAT § CLAIN 2 -

1A pipe coupling Jambmation compris-
ing two bular elements i the form of a 120
tehetar comrling sl and o pipe, the
sleeve being durensioned w0 be placed in
or over the end of the pine. the wall of the
outer of tiwe two tebular elements i the
coupted assembly being of reduced thickness 125
in an annular region around its peripiery,
and constructed of a material soften than
that of the inner tebular clement, such that
the wall i the annular region can he de-
formzd inwardly to provide a positive grip 130
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between the clements

2. A pipe coupling combination according
to claim 1 in which the inward deformation
of the annular region also provides a seal

5 betweén the clements.

3. A pipe coupling combination according
to claim 1 or 2, in which the apnular region
is in the form of one or more external
annular grooves.

10 4. A pipe coupling combination according
to claim 3, in which the or each annular
groove is formed at a position adjacent an
end of thz outer tubular clement.

5. A pipe coupling combination accord-

15 ing to any one of the preceding claims, in
which the outer tubular element js intzrnally
screw-threaded.

6. A pipe coupling combination accord-
ing to any one of the preceding claims in

20 which the outer tubular clement is formed
of stcel or malleable iron.

7. A pipe coupling combination according
to any one of the preceding claims, in which
the outer tubular element is the tubular

25 sleeve.

8. A pipe coupling combination accord-
ing to any of the preceding claims, in which
the inner tubular member has an annular
groove on its outer periphery into which the

30 annular region can be deformed inwardly.

9. A pipe coupling combination accord-
ing to any one of claims 1 to 6 in which
the inner tubular member includes a pro-
jecting annular rib against which the

35 annular region can be deformed inwardly.

10. A pipe coupling combination accord-

ing to any of the preceding claims in which
the two tubular clements are formed with
co-aparating screw-threads.

1. A method of  assembling  a pipe
coupling joint in which .one of the tubular
elements of the pipe coupling combination
according to any of the preceding claims. is
placed in or over the end of the other
tubular element and the wall of the outer
tubular clement is deformed inwardly to
provide a positive grip between the tubular
elements.

12. A method according to claim 11, in
which the outer tubular clement is deformed
by means of a rotary tool provided with a
number of spaced rollers, means for press-
ing the rollers inwardly against the tubular
clement and means for rotating the rollers
bodily around the axis of the tubular
element.

13. A pipe coupling combination or a
coupled pipe assembly, substantially in any
of the forms described with reference to the
a2ccompanying drawings. :

14. A fluid transfer system such as a fluid
supply line. including two tubular clements
of a pipe coupling combination according to
any of claims | to 10, joined to form a
coupled assembly.

’
WYNNE-JONES, LAINE & JAMES,
Chartered Patent Agents,
33, St. Mary Strect,
Cardiff.
Acents for the Applicant.
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